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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state 
image pickup device for forming a binary signal by which 
binarization is processed at a high speed with low S/N. 
SOLUTION: This solid-state image pickup device 10 for 
forming a binary signal is provided with vertical read 
lines 12a, 12b provided to pixels 1 and each column of 
the pixels 1 a vertical scanning circuit 13 that selects a 
specific row of the pixels 1 arranged in a matrix and 
transfers an electric signal in response to an incident 
light to the vertical read lines 12a, 12b in a desired 
timing, a binarization circuit 7 provided in each of the 
vertical read lines 12a, 12b, and a horizontal scanning 
circuit 15 that applies horizontal scanning to the vertical 
read lines 12a, 12b sequentially to transfer the signal to 
a horizontal read line 13. The binarization circuit 7 compares the electric signal outputted from 
the pixels 1 with a reference signal via an amplifier TR QA in the pixels 1 to output a binary 
signal. 
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iwmm 1 1 -?hvv txmzmizti. wttamz 
mimvmmcowmzmv t>tifzmL<mwM?>-& l 
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fr^nmrnmnmL t t^mzm^^tn zbt® 
m^mmi* iztm^ 2mtt.mm&fmMmm& 
m. 

imm7] ffis2fi^gfi. 

immmn^fr^&tkztuzffi3mw.(?>nmz]titt: 
10 mis^m^tf.immmM<Dn&kmi<%&£o 
memwMfrft L^no.*^ tx-tzju rx 

mmm£mm?izx^zix£mimnmzfi;tt: 

mmtmsmm? tzx&sSLztuz imm^'mizft; tt: 

20 wmkim^fflzxtt&fzit><DW®^®kiz£'?xffij8. 
ztix^z z t t^hmm2\izs!ma>2fflm 

mm^x-in i&t mmsmt rtmizzmssmtf 
tmzftJzgmftmhyyitxfxffi&ztL. 

yy=jx^<r>^.%^3m<nm-(o o himmmMizim 
30 z/xtwuTxymt+ry-rv y?L^ 

jTxm®wm*®ttz^xmtfLZtix^z>zk&& 
mttm^me izsmn 2m-mm&imwmm 
s. 

E2 mttm^zm&t h m^m^im^m^mm^tix 
v ^4 i t *«at r* rsi(i 1 *^tf*«8 (mtifruz 

imm 1 0 1 nemammt. * v 

?a vxhhz b &ffi$ibthmm 1 
9<owia»tS3&7>2 mmnmfmwmmm. 
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m ( 2mm*ffimMmmm.) mmmmm 

ir$ft\X'$>&. mi OfcL ft#»2«MI^J£JB@* 

[ooo3] z<omiz7frm%co2m{tm*ffiimw¥ 

S^ffll 0 0liXYTFUX^£8Jfft6t><9t\ 

a* i o i , ioi h y y ^xttfciwsii. ( m 

vWX'it. 2X211). dOBiUlOl. 101-O& 

x?qa, qa may* hf^x-vpn tmMm 

MOSb7yy'X^QT, QT~^mimm\h7y>? 
x 9 QAffyy— h lzm&£ f££ LX«>-'- h fcM $ ti 
t:W& ^mtH-t h tzthco U*7bfflMOSf>7 V i/X 9 
QP. QP"-#Rft6iVOt*. 
[0004] *-LT. #B*101. 10 1 -tt. 

»t*a<7)saifg»aj lis 102a. 102b 
nx. %wmmi 01,10 l-frhtommz&itz 
msm-^SBM^ajLsii 02a, io2btaj^j$ 

mmmi 0 oTti. nwasfcfistiHj&'V-y 

»#£6$*1*-&*:#><9fE«[III& 10 7, 1 0 7tf. #s 
im*aSU810 2a, 10 2bfclS»t^iXT^5. 
[0005] JlttWfcJi. 1 0 7 it. mtz*?? 

XoiZ. X^7flMOS>5^^QD, QS&V 
ayfyfCD, cs(rcfgj££*u ny-r^CDlc 

vswfcizw^&'mtiwmzti. ^ vf/tc s 
miazj&ttiwmi 0 i3&^co«^^tffla-rs«?t 

fc^i. *TK*fflUBl 1 2-1, 1 1 2-2fc-5£co 

*4 $>/-cawj$*u mfcymfi-iUbm 1 2-1, 1 

1 2-2±£ffig§*i*:ili&Ty7-l 1 A#3fcK 
IS tfc«M«^*^B|BiS^#BS 10 1, 1 0 1 • -co 

mmihyyi/xfQAitn&^ziztmtm^ 

(T-t-arm^) co&tfimztixnhti&xoiz 
tc->x\^h. 

[0006] -eL-c. w&zixrzm^ ir-^uym^) 
it. itm&i 1 9Tm%.<?MmmvREF timzti 

X. &*^VOfrh2mW&m i &1i%tiZ>i.oiz% 

[0007] 01 nt. ±m2m-m^mmmmm 
mmi o oomftco-mz^fj $ y^^-vxh 

*). «8[atlO~tl4«, ®lffBcoB«l^^aj 

Liw&. rat2o~t2 4ti. m2?rm<vmmi<?) 

1, 4TG2&X4 yf-fflMOSh^yj^QT. Q 
T<oy-hC mWWX<f>RD 1 . <£RD2(iy-fey 
hfflMOSh^yvX^QP. QPOKM ft, IBi!) 
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A;l/X«RG(i'J-b y hfflMOSh^y^'X^QP, Q 
PcO^'-MC 8Bi&>WX*RSV{iy-fe>y MflMOS 
b^y^'X^QRSVl, QRSV2tf>y-bC, SB& 
^U^TD, 0TSIJ#«^f 7ffflMOSb5yy 
XfQD, QSOy-hlZ&t&teZtl&mWVWXX' 
X. »WX^H1, ^H2{J. X4>yf-fflM 
OSt^y^'X^QHl, QH2«0y-hfcfifc^ni. 
^m>n>vx. mh'WXtRSHitV-tvbXj y-f-ffl 
MOSb^y^'X^QRSHl. QRSH2^y-hfc 

io mzti&m)>wzx'f>&. 

[0008] mitfj syftK mi lcmmt 1 ot 

t . BK/^X *RG*5n-P^/Ki4 0 >J -fe y h 
fflMOSh?^^^ (pf-^^M) QPJi^t^r 
■6. -£LT, Blft/^X^RD l^maiLL-^ (V 
RD ; t\4U<fr) t%r>X*cr>W±VRDtf. 'J-b-/ 
MB h 5V y^QP Zfttxm 1 fi= B^JSUffl h yy 

i/xfoiAny-h (wwmm) izm&zti. y-htf 
m^Lu^vRDiz/u rxzixh mm . 
^ffBntmmhyyisxfQAit. mbwxtR 

20 D2*'0-^K1EWVRS) <r>$.$.Xh&ti 

[0009] — ^TT\ Sa^NVl/X. 0 R S W W-^U 
t^oty-by hX-f ysf-mMOShyyUX? ( nf- 
QRSV1. QRSV2**jf>i:^'), Stt 
^ffi LS102a, 102a tJ54m?t* J Sf tBSftS 

(y-fe-yh) . aas^x^TD, ^Tst 

A>f l/^K'X>f 7ffflMOS (nf-^^ 
;i-M)QD, QS^yt^O. ayfytCD, cs 
30 t:«oTv^®tt,J!caj$^ CJ^>y b) . 

[0010]^. CicOTOt 1 0 fcfcVVCli. SH^^l/ 

x*tg i , <t>TG2tfmzj\4 uuMzgrnztix^ 

kfdtxm.fmosyyyi'x? (p^^;vm) QT 
\i*7Xh 0 . =8-7 if it- h* P DT'li. AWitfc: 

ist^s?t (ft^^f) * { ^«- wmtix^h. W) 
m&t 1 1 izm&t. mb'-W'XtRGtfj^vKjut 

QP#:t:7fc& , K ®ltfB<0Jiilifflh7>> ; X^QA 

40 mmmbyy^x9QAcoy-biz^m.-r^mnzx 
^y-ho«E* { fiffi^^aiLu^vRD(c^' 

[00 1 1 ] X. Sail^X^RD 1A««£E1x^VR 
s (o-i^^) igift^^x^RSV^'o- 
l^v/WcRte^aTSm^^ai Lil02a, 102b 

a-l/^t^-^TX'f 7fIMOS b7>y^^ (n 
t^a-^S) QS^7fc^0. SHE*aiUi8l0 2 
a, 1 0 2bt{i2g(?)3yry-9-CD, CS<Oo*>3 

50 yryVCDco&tfmmZiih. 



5 

[0012] zcDtmt 1 1 -at. wmt i 

mitt ) #3 yryyc D izjEMZtil c\tlz%&. 

±.mwfc£mttzw± (vd> fcte. 

&B* 10 1. 10 1 -(OMim h 9 y Q AftcO 

[0013] mz. mat 1 2Em&k. 

MOSh^y^'x^ (n^-**;wS) QStfj-yb**) 

C D C&JJB L£ BtmsSfcJE tt«£E*^'^l?fut £ £ 

[ 0 0 1 4 ] ^ LT. SffiM^x^TG 1 *^*a— 
izZMZtixm 1 frB?>B« l oteSfflMO s h ? yiS 

xtQTmyi. mi fiBoythy 4 x-vPDfr 
hcmnwrntf, m\^<mmi<^mm[Vyy : Jx 
mwm.) tciessixs. -?-lt. m 
fflt 1 2<Birra, w-^ss^t 1 3^m. 
x^TGl^W UKMtEMkZIU mVifScom^m 
MOSh7y> ; Z?QTimX/*7t%:r>xmiftB(?) 
m&m Yyyi/X? QAff)¥- o— f * y^ 

w&t%&ifi. mmmvyy^x9Q.A<r>y~Y\izm± 

[0 0 15] LfrLX. miffBGm&KlbJyi'Xf 

QACDv-xttrmmzxix. xmmz&ttzm^. 
mmms&wa isio2a, 102b taajsju 
z<r>n%m%tzmttzw±. (vsstmm-h) #?y 

Tyy-CSiZfiMZtlZ. Z<7)%r&. vevssul a 

®yt<r>Mz& tans. < v s t mtth > t *nm&6 

CJtBJEVDfccDWh&l. (VSS=VS+VD) . 

[ o o 1 6 ] *t , mat i 30*7$. w^raat i 

/MC&oTfillM^aiUSl 02a, 102bt3yf 

y-tf-c s t ofiggaq&rfcfu £ ottBtWtrt'X * r 
sv#;vf U^I4c&oT?ftffiitS?*aiUtl 0 2 
a , 10 2b l3BofcVff#gttt3*i* ( U -b «y h ) . 

ffit 1 4WSt. *T^E@K1 3*^«0|g 
ifty^x^H 1 A*— jga&W U^fc:flrt»_kJf &ivt 
SttM^iBUSl 0 2ai«3yf>^CD, CRK 
coft^ (T-t-afim) #>\ 4 S^T'tKT 

SI^HJLISl 12-1, 11 2-2fc#*gE*ai3*U Hi* 

ryri i sT'-e-on^^isiiB^n. MtJtssssi i 9 
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#fr*>*i£. ft, ±izmiTy7i 1 sa^ai^sfu. 
m-^ti. h*i o i»s>0m&if'->w&*wi& 

(vss=vs+VD) ft»&OTSE£JStfcflJi- 
(VD) £HL3IVv£ffi (AWftKJEtfcfi^VS) £ 

[0017] %<m.. mi>vvx<t>n2ifi-%$m>^ 
v^Mz$*>±tft>titz t § nmmm^ta l& 1 o 2 b 
mvntmt&ffitotix* 2mv.mifi%t>tii>. 

W3t 1 4 iZ&tt&WSto'VVXt R S H«02 HO/vf V 

10 <;Ko«aetioT. u-fe-ybx-f -/f-fflMosb^y 

vX^QRSH*^>-2ixSi;. BiffckW^aiUll 
12a, 1 12b*5#^'J-b>yh Ztl&. 
[0018] H±C* tfcJWat 1 0~t 1 4 fcfcW* 
^lffBt0H*O^{iiLi!»mi, ^<«B^t2 0~t 
2 4fc**vC. m2ffB<7)H^tc*tUTl^«fciS0jgL 
Tfft)^. 01 2ti. B«T-^«2fi-fk2:ffi<7>#ffi 
5:fflV^Tff 0 Bfiy^^S 12 0 (DffitiLZ i^tfu >/ ^ 

[0019] zowmwrnmi 2 on, 

20 121t. gj@f«i«^S121tJ:->-C^4><t^B® 

^(C£&-f£AD£&|s]g&12 2i:. KAD^@»1 
2 2i>W< ^iHi^fiMPt^WMt'J 12 3 

fc. SBa^^u 1 2 sizmfzixx^hf << ~j?)vm 

m.T-?* 2Gfct* M«*8«H» 1 2 4 1 TMIASft. 
[0020] IB*>. ^OBSUaSi^ai 2 0T{±. S#: 

s^si 2ix-f%t>ixfzTi-v?m^iK mm®m. 

31 2 l^FtficRft^^ADSIMaKl 2 2-Cr-r 
30 : J9A>m t3B«3 fit®. B®^ * 'J 1 2 3 fc-B|W 
tfi£fiF$A. HftWlEIRl 24T\ mfccvwmbit 

mztix*co2mttj) i ffhtLh£?iz%->x^&. ■ 

[002 1] 

0 1 0 ic* L^t^co 2 ffi^fi^-»j£ffl@*a^a 1 

0 OX'it. mmi 0 1 fcT£j£ • WKStubSfftzJSt 
(T^o^fi*) b. Stt^EHlSSl 0 6*» 

( S/Ntt«)fiT) . 

[0022] mz. rnxMrn^tt^-r . d^t^<^ia 

*coBm^a^n 2 o-eii. Hfl^^ai 21*^ 

m^izmni. ^<m2mimM^->x^t^ ® 
50 tm®mm 1 2 1 moAsuiKjeiwc. wmmg 
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[ o o 2 3 1 it. mmmmw. i 2 0 k x ^x®hti 

2 2<0A#TiSII8S*t6#. HRtCAD^ 

SB 1 2 2^A*r-f v ixsvisu.. mvmmm 

mwNt^'^v-yy'iOivm 2ffiftj!!ui 
cvjmx-wmm&w. 1 2 1 ?>jev^ ts-y^vyy 

[0 0 24]±E2ffl^bS!«l^. Mitf, SttfiUfc^M 

c?&wm\zmwmmk*m^rz&wm$& 2m 

[0025] **3JfcL JJEBBW*UB*T*S*ifcfc 

mmmz msstt z t * a «t •« . 

[0026] 

xwi-t&mtmmik* msHmmmem&tzm 
**jcatt&*u asaao^s^Trfljaas*^ 

¥t6SELT. aE2«fc«*fc**»*aiL«(aSiW- 

[ 0 0 2 7 1 x. mrn2£.am<r)%?mt. mrntiuu 
<?m 1 0x4 -y^sfc . aaa^aanaaaeai! 

2<r>x4 v*$&b *W&Ltz%><r)X'bh . 

[ 0 0 2 8 1 x. mm3izwm<mmt. tm2 mit 
#s*. ®3sm$®m¥£x4&ztitzmim^m% 

fcfcfcfc«*«»*B**-*»l«*11¥ai:. ffiiBB 

?&m2comm®t. w§mi(?>m&^mz&&2ti 

3BWt#i:SttlKLr2«fc^tas*^4Ji3R*ai: 
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[00293 x. tt*JS4{ciE^oiiBHji, #nami<?> 

inBaSfr6att^*n£t*lft'9fcft 

t*^£»«*-*«f»wfRi: u miam2^ffiii 

[ 0 0 3 0 ] X. m$M5 fcfEfsOflHJili. lu£H*t 
10 ^&t:tiM&um E t&ZWiVt:i>(r>X'b&. X. a$ 

*6«m«)»»i, *e«»a*. 

[ 0 0 3 1 3 X. M$tt7(3Ett0>80il2. 15E2«k 
^ L< =5:6 i 3 1 IslBSitig^ai L&«9m&£ W 7X 

20 -tsv^ rx^at . ta^&w Txtfmz 

lzAjj-T&t:itxo®m^®t l/ZX ^xm&ltzi>0>Tb 
i. 

[ o o 3 2 ] x. sr*JS8 tjaaosemii. r 

H-t*^^ rxm^«^at t«fc 

40 [ o o 3 3 ] x. wmm9tzsm<om\\i. mmttm^ 
mz. mm^m^ntm2m-m^*3im-&iiiJi 
mmm$m:imLizi><7>x't>h. x. mmu ot= 

[0034] ( m ) mm 1 fcen^wflfc «fc*uf . 

WK^StOCAili LiWWdRtt 6^2 «fc#»fcT . 

Bmr-^^2«bfi^^$^. S4l£$*i/v:2ffi 
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[ o o 3 5 3 mm2izmt<mw££tn£ . 2m 

mm^tt:mtimz'iiii}Zi£z>zttfX'Zz>. x. 

&xzixzxmmz&tfzn$m*Ttg&m^k : $: 
-fliBit?*. mmzttmttwzim-t&tiirc' 

[ 0 0 3 6 ] X. fil^4fcfESi«0&Wfc«k*U:r. Sit 

mzm , m&Zitz.zttf-ez&. x. mrnsizasm 

mAxmz&itz'mm^z. esmm^gtizxix 
2^<r>wm®&mzmmizmkth -r 1 a*cs h „ 
[ 0 0 3 7 ] x. mmetzaemcTimiizxtui. am 
3tfcis £y- hfcms&g-rs - 1 #-c# hff) 
x\ mmffimm,iffimzix. ®m&mm<% 
&. x. mm7 izmLffmmizxtni. mm<o®&t 
t-y&^zmzittimmm^fsmzsi&i. mt 

mx-HMLx. 2m{m^i:%&zttfx-z&. 
[ 0 0 3 8 3 x. m^m8izmt<mmiz j:#ur. » 

^fs^m^Lx-mm- s ^ t tfx-z a . x, m$m 9 t,z 
amvmuzxtuf. 2«t^n^«aj®#* 1 . 
fimnwmmzmx.t>tix\<^<r>x\ mm<r>?4 $y 
^x\ %m&m^£&%®?*>t>mm*iii-tztff 

[ 0 0 3 9 ] x. mm 1 0 izmi<?ttmz xtix . # 

pnm&3nz£.tz>£2m&. mmvmmizMLK^ti 

[0040] 

[WftcommoBB] 

1 *^03 L-cpijafciftHWi. . 
[oo4i]@i«.^i <?>mimmiz&& 2m<ttm^ 

z<7>mi<7)mimmT&. mmzts&izt&ti 

tbiz. 4l<mmi. 1.1, ltfvMI-y^Xtt (2 
x2l) T*S3ii£0!l£fflvvc§li#r?.. »SHl (0 

ffiizfcix7Jii%izmtt:m%m^ (n-vrm^) £ 
^oy-xtaj^siaiiffl h^^'x? (urn^a : 
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Dx&& ■ wmztit:Wffitmw.?£&m6frt>mz 

tl&m®. (mffil^^VRS, VRF, VRD) b£M 
MOSVyyi/X? (pf-^^S) QT ^\<T>XA 

•yf-#a) Miay-h- ($"jffli«i«) izwmztifzm 

^mffi* U -k -y hi" & fc#>«D U -b -y bfflMO S I- 7 y : J 
X9 (p*>r**£) QP (I2m^7ffS) 

[0042] ffi. *lllfe^fflT1i. 7*^4*- HP 
10 D t LT . «^-A-7n-tiHt<ttitf>i£*7 * h ^ 

VvX^QPfcL ?D7^My4a, 4b*>^>jH^ 
T<-SffiPft^tiEtfcmfi («E^UVRS. VR 
F. VRD) £1ui£>-*-h (SHffllSftS) tttJ&-rSffll^ 

[0043] x. m£y* h^^--KPD^y-K 
izwmztiJz'miz&tfz'm.m^ (Ti-vr 

m^) i) { V-Xfrt>liiJ)Ztl&£oiZ%r,X^&. 

[0044] x. %mm\<r)W&m\- : yyi;x9QK<n 

2a, 2bfc. #«*a^^TV^. 

SSKSiT^:^Py^7>fy3a, 3bt*ji«^Sn. 
Sil^ElllSS6*^n— w^uoffiib'W'X^TG 1 * 
fe«^TG2*«4i.^<i6t. ^KSSMfflMOSh^y 

i^. Sia^atIilSS6. ^0^7^33, 3b. 4 
a, 4b - -^tcioTMii^^i^^SixT^S. 
[0 04 5] X, 'J-b'/bfflMOSh^'^QP^ 

'fiyjyszLZitLxmwvxmiim (m^m) 

®<r)y-F5izmmtiX^&. X. 'J-fe>y MMOS 

40 FfflMOSh^y^x^QPcoy-UcmfBSfflM^x 
fc. S'J-b y hfflMOSh^^'X^QP^y-rSJ: 
[0046] X. B?fEL7tSm^^aiLgl2a, 2bC0 

#5ij»tc2fifl:iHiffi ( 2M&m iimw. 

^08^SES!^ti5LMl2a, 2bt(i. x^ffflMO 
ShJyi/Xf (n^-v^WS) QOl. Q02S"^-L 
2ffl^fi^§affl3yr^-C01, C02^>-* 

50 nmfiNm&tix»&. 
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[ o o 4 7 ] jsfc. 2mttm^wmm? y^y+rc o 

1. C0 2WB5£-^3S»t{i. /KT^ajL-X-f «y 
^fflMOSh^yS'X:? (nf+*;l«) QH1, QH 

ate. aj^Ay^rTyri sa^si-i-c^s. ^ 

[0 04 8] miEX-f 7ffflMOSh7yy 

X^QOl. Q0 2Oy-Ml. ?O7?7^10a 

stt^QOl. Q0 2«y-Mc4-i^*ufc4:&t:» * 

h. 

[ o o 4 9 1 x. m£mm?t-\&vx4 ^fflMo s b 

^yisXfQHl, QH2co#y-Mi, *¥SS«1^ 
7^11a, 1 lb££«ffiR&h.T£D. mIEtMP 
^EIK 1 3 (Z^ShtetfPj&EBK 1 3*»^W V 
KtwnmrifrX 4>H\. <t>H2 jPHEOTMaiii Lx 
^vffflMOSb^yy^QHl, QH2«0#y-h 

Siftf!^-^ y 1 1 a , lib, *T*HE0S& 1 3^£ 

[ 0 0 5 0 ] X. tuI^FSyWBUSl 2tll 'J-b y 
M^-yffflMOSh^yj/^ (n^-v^S) QR 

^-JBMOSh^yj/x^QRSHtt. *tf>v-x#8fl& 

§^TV^. -f-LT. ZWtvbX-f -yf-fflMOSh 

^LTffii!yW'X?S£[H]lffi# 1 <Vvf l^^K^lfflMNVl'X 
^RSH*l!J-t7 hX>{ y ^mMO S V =yy -J X9Q. 
R S H<oy- b iz^-t t>tifz kZlz.WJ-tybxj-y 
f-fflM O S h 5 y i'X 9 QR S Hli* >"T h X 0 
X^Z. 

[005 11X. BdESiS^^aiLS2a, 2bJi. # 
^fcU^yhX'fyf-ffiMOS^yyX;? ( 
**ffl) QRSV1. QRSV2<?DHU-f yfc. 
SSl7a, 17bfc(CSM2ix-C^S. ^Oi:#'J-fe 
>yhX-f yf-fflMOSb^y^'X^QRSVl, QRS 
V2c0V-XJi«i62n. «-S«g£^l 7a, 17bC 

[0052] *LT. fiBe'J-te-yhX^ -yf-fflMOSh 
7>-yX^QRSVl, QRSV2<0y*-Hi. ?Py 
7^4 y 1 6 *ZitLTmi>VVZ.%£.m l (H*« 



7) Ifim 0-2 33964 

1 2 

>(7fIMOSV5yyX^QRSVl, QRS V2<7) 
KU-fe-ybx-f 7fIMO 
Sh^y^'X^QRSVl, QRSV2*^yri.J:3 

[0053] fc^^>T\ B?iaU:2ffi«&7 (01 + 
Vm-C*?) ii. #*y-Hn 1 . n2T'2#<9M*aj 
U82a-1, 2a-2. 2b-l, 2b-lt^«$ 
iXJtfittS^ta UK 2 a , 2 b (CfiBSilX V>6. HP 
*>. M»!ULtt2a-l. 2 b- 1 fcX>f -yf-fflMOS 
10 b^y^X? ( n^^;|/S) QR (3B*W&#K) i: 

sw^iiJB ^ y?yyc r (g2o£ii#R) 

S£$*lTV>£.. X. 0g*[iiU82a-2. 2b-2K 
X^yf-fflMOSb^y^X;? (nf-**/^) QS 

[00 54] *LT. JJe^£*Ut2*^M*ajU8 
2a-l, 2a-2. M*a5Ltil2b-l. 2b-lti 

*>Lt. i<0«EitlS§SAC*^2<lfl:$n^fi^ ( 2 
y;/'X?QS, QR<0>-*-h(±. ?D7?7^8a, 

9a^LT^-f*tw<;px^isiffi (m&m) 

^^y^l^^COffiljy^X^TS, 0TR^'-b 

£>iiSfc. -ix^x>f yffflMOSh^yy 
Xi'QS. QR^jj-yi-Sio^-oTv^., 

[ o o 5 5 ] mz. ±mm&<r>2mim*mmwm 

mm.1 O^IM^Hov^T. 02<O:M Sy/ft-h 
S:#»3LTiJiBW-&. H2fctJV»T. Jffl^t 1 0~ 
30 1 1 7«. @ 1 <7)^ 1 fx ScoWm 1 WSE^m LllJ^Sr^ 
LXti*). »!St2 0~t2 7{i. m2ffacOHSl<0 

[00 56] 02C5rr iJISt 1 OCUm. 
IBk'W'XtfTG 1 . <ATG2Ji>'N-f W-^HCSSf^ 
fU »^U*RD 1 . 0RD2liu-U^ («E 
^VRS) fcfi^^tL. fgHj^^X^RGt^W W 

r. *TS{ia-K;Kcffij$§ix, »^x^to 

\i.u-\sKMz®g&tix\.^. mvwxtH 

40 1, 0H2> ^'^X^RSHti^TO-U'^UCffi 

[0 0 5 7] ^-LT. mSt 1 OtCMSfc. »-?^x 
*RG«o-P"v/Pt:^$fl. |g|&/WX<£RSVli 

[0 0 58] Lj!pLT, ffitt^X0RG*iQ-^^ 
t^l>t D-fe y hfflMOSh^y^'X^ (pf-v^ 
S) QPi**yt%&. X. W^*RSV*«;W 
V<;KC^Sfc'J-b y hX>f y^fflMOSh^yv'X? 
50 (nf-^^;PM) QRSV1, QRSV2* { 5j-yt^r 



1 3 

R. QSti:*yi:&S. 

[0 0 59] -rcofct^ sa&/wx^TO{Jo-U'<^ 

QOl, Q02(i3t"7fc^o-CV^. It, KH^W* 
0RD1, <£RD2{i. ftfcmffil'^l'VRS (O-V 

yi/X?QP&-fr LXZcMfEV R S rt^lUfl h 9 y 

iszfQAcoy-h (wmm) ^hhiws^x 
[0060] z.ntzwmvjyvxfGL&ny-v 

{i^iSr*. X. .TOJffliat 1 OTils ±IELrt:J:3 

»J -fe >y YX4 -y ffflMOS h 5 yi/X9QRS V 1 . 
QRSV2#. ftK^VfcS-^TV^-fctfK £T<0ffl* 

I OltlUB b 7 Q AcDV-X#Jg*fe£*l3 . 
[006 1] Z<Dt% (»t 10) . X-f -yf-fflMO 

&?>t\ ^ffi^-^fflnyry^cRavtts^m^s 
y^fyvo, sfcS&*sm*HE5ft>je^SjB 1 7 
a, 1 7bfflfc#E{fj£;h.6 PJ-fe yb) . i<0TO 

I I OfctiWCti. ffiiSA/l'X<£TGl , £TG2#«t 

y^X* (p*y*A<£) QT#*7fc£oTiJ!). # 
7 =r h *W K P DT'fcL AftbfcfcJE tfc^f ( fl^ 

[0062] JJCfcs JfflStl lfcSSfc. ffifil^X* 
RDH±ffi£«EK/l'VRF(;:$*U 8gSyWX*T 30 

frX<t>TSt,z£r>XX-t 7ffflMOSh7^^ (n 

f"Y*/l«) QSJi^fc&S. X. .rot 

£ftffi&frC»££ 1 ft BO U -fe «y hfflMO S h 7 ^i"' 
X^QPS-^-LT. HlfE^mffU'OI'VRFtfmifT 

[0 0 6 3] Z\<r>£o£ : mW±l"<Jl>VRFimteZ 

tv/zm i somrnm h =yy =sx?QAit*y-r& t** 

VSR=VRF-VT 

s#n B(ofc§c7»-'-h • v-xf&ms.x-$>&. 

[0068] Mat 1 3izmit. WhJVVX<t> 
RGtfK3-\sK>V\iZ%M&tl. m^V^X4>TRifia~ 
)y<jHz&&Zti&. m^VUX4>TRifia-UK)Ut 
^hZtizX*)X-( 7ffflMOSh7yyX? (nf-r 

cwi mat 1 2T*^m$^frfE5« ( 1 > xmti 

£«ttVSR£«&*-*. 

[0069] X, 8^W^X*RG#o— W^fc&SSSSO 
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MiMJifflh^yvx^QAcoy-b (gmhsk) V 
ozmmv yy ; Jx?QAn. «t/wx*RD2# 

(SEKyl/VRS) cot £Th ? 
SIR) fc«»3*i*. 

[0064] »fc. niat 1 2 ts* t , WM>-<)VX<t> 

RDl^lffl/WRS (n-l^lO t£fu KB) 
>WX# RG*fA>f Sfj/^Xtf. R S V**n 

10 -UOUZfiMZtlZ . mt$ffl)>Vl>X <t> R G*fc vf V 

(pf-***ffl) QP*<*7fcfr->t\ S&lfirBtfrtM<B 
fflb^^'x^QAwy-h (Mffil^)li7n-f^ 
y^ttJSfc&SA*. WJ&mYyyisXfGtAW-V 

iz^thnrnz^x. m.?-v<rmmzmi33m 

£EU^VRF(0'NMrx$iTJt^4. *attn*fsft 
[ o o 6 5 ] X. z<nwmt l 2(cfcv^r(i. ±M<r>X 

0kZ^iJVVX4>RSYifiXi-V^jVt^(r>X. 'J-fe 
20 -y YX4 vffflMOS b^y^X? ( n^-v*;H!) Q 
RSV1, QRSV2#9t£*7fc:5rl.. i^. SSjM^ 

Sb^y^'X^ (n^-A-^S) QSfcfc*70>££-?fc 

[0066] ci<o*gm. mat 1 2fcfc^r»i. airat 
yi/x^QA3&>'y-x*nril)f^^L. iiiM<ifflh5y 

i?AfQAnV-xam& (^<0*fi2:VSRt-rS) 
tt. -e<0V-X ■ HW-f ySCc£^S«SE (FM^I 
a)*«IB (S«CljS17a ( 17bfcg£h.SS5Sfi) 

>^g£) I BJi. -fXUzXyttoX^hxA -yf-fflM 
osh^yxx^QR^LT. »ft^-#SW3yT 
y^CRtdax. ^OMSgoSBE^vsRfc^Sidt 

[0067]^. ffitl 2Ttt. V-x*nTi!m*: 
£->XV-X ■ KW >ia(c8Eft.&«8» t I BiZ^tz 

ts» tiilafflh^y^x^QAoy-x^mffivsR 
tt. J« ( l > «=«S*i4*fc«r6. 

- (1) 

^S) QP«3j">-fc5r&. Mat 14fcMSi:. 
SaiM^l'X^RDl^fflEP'^VRD (=M»UtLl/ 
^KVRF) fc^S. Z<T)t%. JRfcfctyfc^oT 
V 1 B«0# 'J -fe */ bX-T >y f-fflMO Sb^yy'X 

^qp^lt. miw±vRDtfmifts<?>&®mm 
vyy=/x?QA<7>?-\- mwm&) izmb*). Wf 

-Mi. M^fflLU^VRDKAVrxStU, 

[0070] <xc «iiat 1 5 fc^S fc . ffitWXtf 
TGI *iQ-VQPtS^$iX. »>tyl/X ^ RD l a* 



1 5 



10 



20 



[ 0 0 7 1 ] X. m^WAtTG lffu-UKtHzK 
KZtl&ZktzX*)* Slff@c7)B^l£7)ei*fflMOS 
YvVVWOnmy-th. z\<F>k%. ^ltrSWB 
S 1 <07 * h 94 *- b* P D fc&i vc&A3*u 

X. £<^?TO7)3&*fc:J: 9. S&lfrSOJiHlffll^ 

y mmmm) ngttiRo^m^ (fi^tw) ast* 
«mft^ («Em-?) *«sii:M^aj us 2 a , 2 1> taj 

[0072] BP*., iffi^ipCJtigfflh^y^^Q 

««ty5 tfcm-fws*«i&sii* t , mm v ? y-j 

x9QA(?>y-Y co«fi[t,. fttt3*ifcWi(36&T± 

|f5yj^?QAa^-X*uTiM££U 31£ 
lh7y^^QA<?5V-X(7)1Hat>. fuiE^-h 
0M®.0>±MMz& tT±#-T & £ t tc&S . * 
VSS=VRD+VS-VT 

B<7>tZV>7-h - V-xSmBE. VSli (Alt 
[0 0 7 7] «iyWXtfTS#vvfl''WC& 
6TXMZtifi:m3& ( 2 ) ?mtizn&vs s t & 

ciwttvssii, »t 1 6cmrm (j» 

t 1 7<^|ffit&Kf) lZmmm'WX<t>TStfV-U<>l> 

[ 0 0 7 8 ] x 0 m&m^wmm? ^f^tc 

ROH3S8(dimEVSD (=VRF-VT) 
*U ttJ7]ft^Sfflffl3 vr vfrc s coWH#mff v s s 
(=VRD + VS-VT) fc&Sdfcf. mBEJt^SA 

ft^affl^T^cst^i:*:. mffiVSDfcVS 

VSRl =VRF-VT=VRD+VREF-VT 
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* [007 3] -eUT. ffliat 1 S^TIS. HD*>WSt 
1 6?»B^ «tt>WX*TGlj&fcvf U*C 

MzfflfcZlx. miftBvtimmMOShyyis^Q 

T^yizx-^x, mi?fB<ommi<r)7*}-y4*- 
vtz&^xz&ztL. wmztvfcm^m$icom&mT 
u mw&v>mimhyyi''z.?QAcD-y-h mm 
mm) tis^o-x-f ytwntithtf. mm*-? 

yi?x?QA<F>?~-Y\ l z'mL-th&M.iiz£'>X. 

[0074] ac, «iigtl6tM5t. 
TS, *TO#svf Is'WzKlK&ii*. IBiS 

osh^^x? (n*-**A<9) QS^yfc^s. 

miffacoiijgfflh^yyx^QAcoy-xcomfi 

[0075] Ktt/WC%*TO*(>v< V^/I^S: 
iifcfcioT* X-<7ffflMOSH7^?QO 
1. Q0 2j&ifttc^>'i:=5rS. fc£*T\ d^USt 1 
6*ct. Ji(gfflb5y^'x^QA^y-x*aTIM^t 

t^. mm^mhyy'j^QA(ov~xff)m& (vs 

[0076] 



■■• (2) 

30*-5Pt&Wj£*i&. 

[0079] ^coffliat i6-c(iaa^^x^To 

\ss<JVX'h&1Zth. H yf-fflMO S b^V^'X 
9 (n^^jim) QOl, Q0 2>{) 1 3r>'t : S:-5Tt5 

s) qoi, qo2^^lt. 2mm j 5?>m i . 2m 
itm^wmm^ yry v-coi, co2izwzt>ti&. 

^ Z<T)k ^ffiUjVNVWX^H 1 , <f>H2\t^iZO-UK 
)VX. X>f -yf-fflMOSb^V^'X^ (nf-v^/l/S) 
QH1. QHattStJT^fc^^-CV^. 
[0 080] kZ?>X\ ^pmEW^VRFtRLT 
^fi5L«BEVRDJ:07v# : 3Hrci)^ *<m 
Z&MizmfctlZktfX'Zh. 4^Stc. a^«E^ 
;l^S:^aj LBEEV R D £ 

mm. is?^asLmEvRDk^p®BEVREFto 
ftfciss) . ^ttEVREFtfifeL!tii-t«Evs 

[0 081 ] z<r>k%<7>mm&i''<J\'£vsRit-$- 
Sk. VSRlOffili. (3) -c^ni.. 



(3) 



40 



(10) 
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&.->X 



mEvsskmEvsRitcom- (tmm * [0082] 
ifc* (4) tijcrra&fc&s. * 

VSS-VSRl 

= (VRD + VS-VT) 
=VS-VREF 
mfflM$sAC<DiHjM. 7 * b M *~ Y P 

re f i: zimixntytifz 2m<mt «r* . 

[0 083] LA»LT. ASt3fc(c£ tfcft^ltffV S# 

ttziM^KEv S *^H«E ( v RE F ) i *) tfti 

iigmmE.VREFZXUvi'all'Vl'Ktl'i: Lt> S 
ffH^8ACT2ffiMI#fc£BI£*l& CI fc fc=5r£> . 

[0084] i^4, ±st: ( i) ~ (4) izmzy-h ■ 

6ivO*4. UpLT. ±^c0J:3t. k i>izmttm 
mYy>i'X7QtA0)Y\'4 yWffiff— I B fc=5r 
SidfcLT. (fl^CE) fc^Sfl^ («*£ 

be) £g^ajLTit*srri>o-c. 2mmn\z^m- 
&mz. #B*i«oia(Sfflh7>xx^QA«<otf^o 

[0085] Zco±olznj±ti3mACfrt>ftj}2hX: 

2mm&\±. c\<m& (wmt 1 6 ) T*>\&mz 

ilTV^X^ yf-fflMOSh^y^^QOl, Q02 
Z-ftLX. 2«flim#Saffl3>7 r ^9-C01, C02 30 

[0086] imam 1 6*>*T*fctt. sb 

Iywx<£TO#o-v^i/fc:K&$;h.Stf>-t\ X-< y 
ffflMOSh^y^QOl, QO 2 A**? 
2MI^Mffl3yfytC01, C0 2tt7D-f 

fMfflnyfytcoi, C0 2(c#>?«l$$iiS. 
MSt 1 7£M£fc, *¥^feHI?&l 3frt>crM 

[0087] X. SS!M^X^H2tcWLTti. wfB& 
ll^^X^H 1 tfn-UOUzQffiZtLt:®. BfSSPi 
fci^T-®«^/N>f U"^H:4*>±»f t>ti*0)&ri-\s 
K/HzOffiZtit. Jgt. SSift^x^RSHtHLT 
te. B5EiH^^X0Hl^*o-K;Kci*>T36 > 'ofc 

m^m<f>n2if±-h}jj i tm±x'<miiz. -jm^ 

A VKMz±httfhix%<n®Q-V'<*Mzffi!iZti^ 
*<r>&. msSm^)UX<t>H2^a-UK)Hz±*>Ti} : 
\sOHZ$.*>±.ift>tl*<?W: 
n-l>'<j\/tzffi!fZtih. &50 



- (VRD + VREF-VT) 
... ( 4 ) 

X [0088] UpLT. iS!yWX<AHl<D;vf 
comuz* oT. 2ffl-(k«^#Sffl3 yfytC O 1 fc 
ft8$*VC^&2<HME-5Ni. *?>ejJ&M S^T* 

m*ajugi2fcgM$*u ftj)/<v7TT>7i 

hX4 >y f-fflMO S h QRS Hff*> Ztl& 

k. l5IB* i F^ajLai2*fJ-b /h (*J»Wt) 2ti 
*¥M*{iiU&l 2 9. « 

ffffi^a** 3 ^^ 1 2 izm^tii^ixfz ktZ\ffM 

%m (msmn) <n^mm&mm.tzmzti& 

Z cD*¥S!*aj US 1 2 fc*S® LX V ^S^ffi-^ 
U-fc-y h~f&t:#><r)i>cr>X$>&. 
[0 089] ZLX. %miJ*Jl'X<f>H2CDJ^ 
20 flMtioT, 2«b^^ffl3y7 r >^-C0 2t:ffi 
&&hT»* 2<HWt^;L 5 

i&A/PX 0 R S H*^N-f K;HC«J 1 , U -b >v h 
X>f yf-fflMOSh^yyX^QRSH^jfyS^ B 
tfl«a*¥S!AaiLSll2*fJ-b>yh (WW Six 

[ 0 0 9 0 ] ffi. miELfcM^ai L^-f >-<0S^l:ftc7) 
l^tc i 0 » LS 1 2 (c^tB? ix&Saft 

^ (mmt^) mm^t^x. jawwK*** 
1 2tsnsm^<i^- («e«-^) «-rrt:2ffl^{t^ 

<vm wist % *) . ^com^tn imtevmmjm ^ 

[0091] Wmt 1 70»Tettt (WISt 2 Ofc:^ 
S^Tt) . ®Ki^?;Px^RGJin-)/^Hc:RSE$ 

saiM^x^Rsv. Ba^wx^TR. sas/NVi' 
x^Tsti^u^fcRfeSiti). -etx. luiera 

/VVX^RGifiO-UKjUk^hZkiZX*). 'J-feyh 
X>f -yf-fflMOSh7y^*X^QP*^yi:^l). 
[ 0 0 9 2 ] X. !B»MW'X<£RSV#>'vf l^v/l/fcft 
5ifctC<tO. X-f yf-fflMOSh^^^X^QRSV 
1, QRSV2{iftt5fyi:^oT. SBSE^ajL«l2 
a, 2b±<9®ST*TO2*l!>. X. WfrVUXtT 
R, 4>TSfi t '^U'<.rVk%Z>ZklZi r ). X>f yf-ffl 
MOSh^y^X^QR, QS*^7fc^-5T. ffiPfl 
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[00 9 31 i3±iz^Ltzmmt 10~t 17 tz&VS, [0098] fif^T. afcfUBS*^ 'JT£ifilK-f 6*- 
^lfira^ffi^M^ajLift^i. IsKJWIf t 20-t y^-7oHISfc:J:oT:/'*-5 V*'. XST^Ct 



[oo94] mz. m i iz^-twm i nikwmmm.z tmmzm i^tztb, ntm&wj£*u x. m^m 

ov^r@3 (a) ~ (o zm^xmitisnzwm-&. m mmmzivzmzyithyjx-FPmzmmmt* 

• g»t&«8ffi*WN'-7P-flSg<0*Itf>&*7 ktfX'Z 6. 

*h^^-HPDt. ^a*a*7*hr-fjr-HP [oo99ix. mmmvyy^^ <jfet> qa 

d izmmzti£m%imm&&%iimn'm% h ? io itti±. a 3 (A)~(c)(c*-rj;atc. n + sv- 

y^'X^QAi:. miaffi^^^b^^-KPDt X^aiXn'MFWy^iiSfc. pS^'-Fffli* (p 

AtfOy- hUeM-fSSEiMfflMO S b 5 y^'X^QT tlX^Z. Z.<r>0*>pm.7-Yffi$L ( P^'-H n 

. mi^^am-fS^b^y^x^QA^-hoS £*--v*sHKtt ( n^**;i/) e>JLTf3Bi£3*u f-r 

[0095] 03 (A) ~ (C) <i. ailC^LfvTfflS kfcK. ^piy-^( P y-b) fcpS^'Jn 

inT'VzmMZtftmX'h*). Z<DohM3 (A) ^lS(p-Sub) tin^ln-Wel 1 )fc 

a. i zwm&rfr 3 fmct> o . 03 a ->xmmt}iz#mLx^&. 

(b> iaH3 (a) «>xi-xnifc»ofcKHBa , c* 20 [o i o o ] .r^jsm. txoy* 

0. 03 (C) {±03 (A) <9Yl-Ylt8fc?&ofcSr 4*-FPDg#cD^ttlc^;t&K««EE<of^ (2« 
ffi0T-J>&. mm Hi. 03 (A) ~ (C ) t^-id TX3&SO £*<gl;H£«U #H*1 .1.1.1 

^jtffi^TO^t^smn^ai^-rsiiiiifflh^y [oioi] &±<7>x Hz. z<7>m<om3m<r>2m. 

(JFET) QAfc. imm&fry*hy4* -ft<i-^fi!tffla(<^lii^glOt:J:fi.tf. 7*1^4:* 

— HP Did oT4u£ - ««;3*ijtm^fif£»»ilIBJ - F P D*»feAH*K:iB tfc«SUif**f3S>*i4ii» 

F^y^'x? (JFET) qaco^'-F (SflffiHBisS) (c t . »fl^#^,iiSgSS* J Ht(c=5roTi^^r. 

^^S&^MOSF^y^'X^QTi:. fif£JM»gffl B*S«±^i&^v: t . <eftfci8<^ffl®S&g*<9*iJ«tf> 

F^y^x? ( jfet) QA<oy-h mwm) <0 30 If^ol (ayfm^vffflMOSh^v^^ 

tt&F£y-b>y h-r^U-b-y FJBMOS F7yv*X:?QP ^)|?ji±W{f^# ) <0^SSr^r< LTS/NJtSrS 

[0096] ^5^©gJHMOSF7yi''X?QT [0102] l£#fT*>ftT V ^B§«B£fcigH-f 6 

tt. 03 (C) t^-TidH. «#>&*7*h7W*- H£n-^-yJt#c7)|^*)!p\ _hlB»ft^4^«!f^ 

KPD<0p««fc. iS^F^y^X:? (JFET) Q h*kX'frhixh<?>X\ ft*. SKfflje/'W-S'llflWflfc 

A<0pS^'-hM«t5r2o<7)ft£lfcatfflV\ TG£^ *<7)^{Oi^-Cfcofclll6TyTAq^t^S. 

-hi: LTtPf-v^SMosb^y^'x^fc Lxvm m2<nmmm) m2<Dmmmco2mitm^ 

SfiTV^.. )E&£ffl@f«§&§i|S2 Ofcowc. 04. 052r#HBL 
[0097] X. y-fev FfflMOSF^y^X^QP 

I±. 03 (B) feSrJ-J:3fc. RG*y-Mc. RD 40 [0 103] ^ ^ 2 COHM?B1E«0 2 fflftft ^JBlSfflE 

(pfitH) SrHU'f y. «efflb^y>-*x^QA^y- f«tfi^a2o<i:. ±&Ltti0)miusM>2mMR 

f p d e«ci±. 03 (a) ~ (c) izxk-rj: (Do *> 2mfcm*ffijmwmmi& iot m-nmtfL 

olz, nli/'J nvm ( n* ) »f> P Sy'Jayl (coUTIi. ISI-co^Jf+LT^coiJiHaSrm^-S. 

«(P-Sub) fclWooT. n P npI«-A' 2ffl^^«ffl@flsJg^a2 0cO2fi^lHlS82 7 
-7D-}8jS^S* , >a^7* h^>f^-H (npnti 04 (CfimrttC*-f J 3 fc. AM7XfflM0Sh5 

-)TS.i6M7 *Y?A*- Ft>mi8.Ztl. pnpti yv'X^ (pf-f^S) QB (A>fTX^&) fc. X 

o-mmm&ztiz, . ) -yf-fflMosh^y^x^ ( P ^^s) qrb 

50 (^MTXE1f#S;-fy7-;P-*-^F«J«¥g) 



* F ^ H P D tc J: -> X p n 1 
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SB fc, A>(7X»3yf>tCRB 

^ajfflMosb^y^'x^ (n-f-A-^a) qx (ms 

«?aS#S) ts 2fi^tli*fflMOSh5>> J X^ (nf- 
^*/l«) QYfc . ^fflmSL^c S t , 4 yA-* A 

-i'AXK, B*l*^OAIt5fcfclStfc«Mm^fc 
IJrjgoaagft^i: £tt$8LT#«xfc2mm^**£ii;>J 
Stl&Jofc&oT^i.. ft. d^2fi-fb@ffi2 7tt. 
#Stt^JBLI822a. 22btf (7h'j7?Xf|: 
EfiSitf:«8ctf)BSl. 1.1. l<0^ei«05lltt) 

[0 104] iDflrttWfcli, 2«^IUK2 7^j£-r 

xwm a vx^-^c r B0>--%0)3BfT- Kawsivo * 

[0 10 51X. A'-fTXfflMOSh7>^^QBO 
V-X*«R8il4 y - H n 2 1 fcti. -/ f-fflMO 
Sh^yvX^QRBfctf-LT. l5ffiAMTX^«ffln 

fc, Zff>S-Yn 2 lttt, 5£BSESi (*SEM) 1 7 
a, 1 7b*iggK§<xTV^. X. 15ie/-Kn2 lcT) 

[0106] wsLmmwoshyyitx? 

QXOV-Xfc. 2tt-fbiil*fflMOSh7>'^^QY 
6. jgtC. fl^ffifta^fflMOSh^y^'X^QYtt 

-?-<9KM >*\ *^fffl«of[igc S fc % A X 

g[jgcs(c«ajg«EVD (je> vimztiz. 

[0 10 7]$. ffiSiLtzAJ v*mMOSYy> : Jx 
LTWWX*$£lel8& (0^t«&) 08^y-Hn 2 3 
a— U^«ia!)^^l'X^R*if|£X>f 7ffflMOSh 
hb, y^fflMOSh^y^^QRB^y 

[0 1081X. fflBM-yf-fflMOSh^VS^Q 
A*%£BB (HS3P&) W)y-Kn 2 4£ffi83*i 
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* (n^r*/H?) QSB<^-'-M~^-;t£>i7.£fc. 3 
Sx-f -y ^-JBM O S b 7 y i/X? Q S B*** yf& i. o 

[ o i o 9 ] mz. z<?)2 mmnmmmvmmm. 
^yy^-himnxmmtt. @5t^-t. 

Mat 1 0~t 1 7Ji. ^ltfB<0H*l<0M^aiL» 

f^^LTtJ 1 ?. j«igt2o~t2 7tt. m2'u&<m 
m i <^*as Lmftz^Lx ^& . 

10 [01 10] 05fc^kotC. BBISt lOtlS-SiN 
ISBl^l/X^TGl , <£TG2. IBiyWX^RG. |g 
i&AVPX Rtfv W l^W=«ff Sfu ISk'Wl'X 4> R 
Dl, ^RD2liO-^ (fEl/^VRS) Cft 

X^TO, BMS^X^Hl, *H2. fgK^VPX^R 

[0111] *UT. M^t 1 Ofc^Sfc. 
^RGj6«p— l^-^/WCSSE$il. BSlrtWJ-b ybffl 

20 Mt:. HB/t^x^RDi. «RD2(i. mzWfr 
l/^VRS (o-w^) t^roTJsO. si-yfc&o 
I5S 'J * y hffl h 9 y ^'X^ Q P 5^ LT ZOWEV 

Rstf&mmmhyyisxfQAoy-h mwm®) 

izmhhXdiz^-oX^h. 

[0112]^. ZntZmfVlrXifiTGl. <t>TG 
2tmizy^]y^MZ&m^ilX^ltzib. smaMo 
Shyy'Jx^ (pt^-v^S) QW7 b%->X& 

30 awm^vs^QA^y-b (Mmwi) tirnEEw- 
^vRstM'-frx^ns*^ ^co^izmtxttz 
mti (iamm) x\m 1 <rmtmm^^t mm 

[ 0 1 1 3 ] X. »^X0R*>\ ^Idflj^^^f 

*-(p?-**>1«) QRBJ±t7k«r-5TV»4. X. R 

Jt*. M7ffflMOSh7yy^ (nf-v**ffl) 
40 QSBt>3j-7t^r-5TV^. X. dOt^lBffiM^X* 

OSb7yy'X^Q01, Q0 2«^7t^-?T^S. 
[0114] »C % HP t 1 1 1 , ffifi^^X^ 
RD l^^UffiK^VRFHSfL. ^ft^^PX^R 

#a-i<KMzm.zix&. ^ix. ±ssmmvux<i> 

RDKOSi^^BEK^VRFJi. -tT't^-yfc^ot 
V»5'Jt7 bfflMOSb^y^X^QP^LT. B* 
l««(Bfflh5>^^QA«)y-h (SlffffiH) fc« 

siiigfflh^y^x^QAcoy-h (suffix 

50 «) *^SJEP^VRF(^Wrx$nS. 
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[o 1 1 5] a. m2ffS(o^mmhyy^^QA #n~u*^uc£E3*i. uf wx^rd itfw±u 

S) ViiTbZtiib. *y IfflBR) £tt&3*L&. *RG#svf l^*£K!K&h.&. ffK'W:**R 

X. ^<?«t 1 ltli, JJBL£J:-3£Htt''OkX4 G*'VWl/^t«;ttJ:ot, BSlrtO'J-ty 

x? (pi-vi^m) QRBmyt%-ox. >utx io 1 22] -are. Bsayw* 0 tg 1 #n-i^u 

fflMOSh7yxX^QB<o>-'-ht FWyi^ k=Sf*iklcJ:oT. flllfTBffttHEkloCaiflMO 

[0116] Cltf>fc£. miftBVtimKihy'yi'X? 0>y*hy4 *-VPD{ZtSWZ£j£ - &&Ztifcm^ 

qa<d h>>f yf St am r^ffiMo s h 10 m&\ miffB^oJiilSfflh^y^x^QAoy'-b 

a. i7bfc^fis«s«) . mtmh^y&zfQA tz%i*rzmmmbyyi?x?QAi^ %<w-x\,z%m 

-h^ffiPBIMWcK£3ft*. X, iWkSW^f (BEfl#) &£BR*ttLlft2 2a, 22bKas*-f 

rxfflMOSV-7V^^QB<?Dy-hco«fi[3&»\ A>f 4. 

TX#«fflr7yry-9-CRBStfi^3iX'&. [0 123] *bT. SHt 1 6££&£. HA")!* 

[0 117] »Ct. iiiat 1 2fc^Si:. *TGK SM'W'X^S. 8i/^X*TO^Wl/ 

RD 1 A*n-K/P (fKEK^VR S ) tKSfl. ffi *.MZ%MZtl& . ifEffilfr/WX^TG 1 #vvf 

b/wx*rg. ww^Raw vkmz&ugs frkz&ztizx*). ftiftBcoffimmoshyyi; 

tlh. JJ»^0RGA«A^ l/^t^Si tfc 20 X9 (p*-**A<S) QT#:*7fc3:-?T. B*l*>£> 

«fc oTli 1 |*J£0 U -k <y MflMO S b 9 f v'X^Q P|J <^^m<^te>&5> J &Tt& . 

*yt%->x. mi^fs<^mmmhyy : Jx^QA<oy [0124] zcot*y-h<vg>jE.®mzj:r>x. y* 

^VRFt/^rxSn^t^OHQI^fl^i. »VS) fattJftPRtt3*L&. X. Jjaraft/W:** 

[01 18]X. WSt 12tli. ±H»<fc3fcffii!l>N" sa^vfl^Mc&acifcfcJoTX'f yf-fflMOSb 

;W0R^Wi/^ti3rSOT. x-f ^ffflMOSh ^y^'x^QSB^yfc^O. IJEBI&avi^to 

TXfflMOSh^VxX^QBcoy-hJi^n-T-fy y^^QOl. QC^tf^yfc&S. 

^^iiivqrxawnyfnc 30 [0125] tz.*?, mat 1 6e£*&?£. Mia 

h<omffi±. iat 1 ix&feztifz'VTxi"<.fv u^jwRFxh^t^ (imt 11). wttmmi-y 

(A-f T^fflMO S h^yv^^QBcT) y^SM* ^'X^QAOHH y^sS&t^'f TXJBMO S 

I BfcfcSJ^sStA-frxi/*^) icftftdiii. y^QBOFWytWi B (SSSiSil 7a, 

[01 19]ffiStl3(CMSi:. HPW:**RG;&< 1 7 b(C&h.*«aft) k«J:3l:, JJ&eofcffifiW 

Stfo-K/HcRCSftS. j:oS86^x*rg<7) >f rxfflMOSh^y^'x^QBoy-hfcrft^tLT 

?Qpaw*yfc5:9. 8sifrB<oB*i coigns v- [o 1 26 ] t£oT. .rwwt i 6£&^x. mim 

yyi/xjGikW-y mwm&) 0>w±#. Mi/m mahyyisx?QA<D'!f-hn.mi : y*hy4*-\ i 

BEl^/l/VRS (SlKMNVl'X^RDicoi'^) tz$m 40 PD^^ft^S^ftciiStTi^Liiilifflb^yyx^ 

3*1*. QA<oy-h«fi*«VRFj;OS< : Srai:. Wm\-y 

[0120] dv>$mt i4fc^&fc. my* ys^QA^Ki^yaeoitfAMrxjflMosb? 

;l^X^RDl*«®EU^VRD (=R»tULV /< C/k< yi/'x^QB<oHW yWSH*. -««I:IB (^€S 

VRF ) fc^rS. ^OSEV^VRDti. -rCfc^y S17a, 1 7 bfctgflSmSHi) £*)*iZ<%l. 

tK-ox^mmiftwjtvhxj >yf-fflMosh5 [0127] x. mufflh^y^x^QAwy-hcom 

y^'X^QP^LT. ^lffB^Jiilifflf^y^X fiO^VRFiO^^Sk. lilifflh^y^'x^QAco 

?QA«oy-h ($ijfflifi«) tffi^it. iiliffl h yy YVA vWSSSXfW rxmMO S Yyyi?X?QB<?> 

isx9QA<7>?-v {mmm <m&im^tiiLu^ nu>f ynmi. -nmizi b (^m^si 7a, 1 7 

>wRD{zffiif$tih. btgsfLsmssffl) J:0'h$<^s. ^-t\ Jiiafflh 

[0121] MSt 1 5tSSt, fglft/^X^TGl 50 yyi/X?QA(Dy-b (WfflffiiL) fcAW3tt*5tt 
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VGS=VRD+VS 
hhhUtihmKbh. MBLJtffiSt lit 

L«EVRDJ:9*£<£6£fca*m) . * 
VGS-VGB 

= (VRD+VS) - 
=VS-VREF 

«ltffib7:'i'*x?QA<Dh'W>^satf>''W 

7XfflMOSh7y>''X?QB<73KW yWSLi I Di: 
•tSt. ±ELfc«EaVGS*s«EffiVGBj:>)*# 
(VS#VREFJ:9;*;#^fc#) KW>«S 
coffl ( I VX'ht>h-$-) ±£Lfc£SSSEl 7 a, 
1 7 b t J: 0«£h-SS^ffl I B J: < £ 
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[0 128] 

... (5 ) 

* [ 0 1 2 9 ] m^EWOl^VR Firing?) 

fflVGB (=VRF = VRD + VREF) {C3$0JWtiS 

<7)ttVGS{±. ( 6 ) lew** 
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30 



[0130] Cl<Ot&SmtSS17a, 17bOfl»fc: 
«fc-?T. Clix^«sSElD. «8KIB^|^«9«a[( ID 

- I B ) dO^T^y t5r-5t^SX>f -/f-fflM 

EWtKWELTV^iW. luE2»baj^jfflMOSh7 
y V* *Q Yfc K n . 
[0 13 1] 2fflfl:tB^fflMosh^y> ; x 

S. IVGS«5fVGBJ:0^v^l (fflv 

S#*fiVREF±»)'h$^fc#) . BSiffil D#I Bi 

Qxoy-x- FMvmc(naHiaE*vsr». 

fW«^BiJI!MOSh?i'3/*X*QX0>y-h 

«*fcffiTU 2ffifl^i5*fflMOSh7y^X^QYtt 

[01 3 2] Cicofc^. KHyffiBtJtiLIMV' 
^) . >f VA-^AXOdiAttSBftV'^rt' (O-K 
>i>) fc&S. £*>J:3lc s *gtWBBe>2ttft89ttJft 

jbibncjm§S2o-?i2« wmifre>consm*§r\i. m 

)VYVOVt LT, M2ttftBR2 7?2fMI:&ii*C: 
[01331ft. WmWvyi/XfQAOiYVA V%. 

Sidii y-f • y-xia«EEVT*>fi(ctt£U £ 



40 



(VRD+VREF) 

- (6) 

^X^QAOy-hfrmaW*-*^ < I B ) fc&Si 

dfc^rx-t&cifcCioT. 2«Mfcfl»fcSSIW-& 

[0134] JJM yA'-^AX*>^tB^j3ft^2Ht 
'/•f-fflMOSh^y^'X^QOl . Q0 2£:frLT. 2 

ffiftfl-tSSffla yf/tc o l . c o 2 &m£ti 
»rat 1 7fcS4k. S8WX0S. & 

n)Vx<t>TOtfu—\s'<jvt*j:&Z.ti,z£ 9 . x>f xf- 
fflMOSh^y^QOl. Q02«*i^7k^ro 
T. 2«tft^#«ffl3yT^fC01, C02I170 

rjyr^COl. C02£fttt3*i*. -fcJEHB 

7ffflMOSh7yy'X^QSBIM7fc : &5. 
[0135]%C« SJOt 1 7K^Sfc. SIlOgBtiB 

* h i i^owci-fe±w ^^L-ecomo- 

a. wrisigii^^x^Hi^o-i^^tftSf^it^ 

[0136] Kn/WX* R S HfcS LT«. m 
SIH^^X^ H 1 tfu-UKMZiL-hTtf o ^mT-S 
»^H2* { i:^±* J SfjiT*^fc. -^^'^'f 

ft. «fieffiiM^x*H2*«D-w^K^*>T* { o7t 
ft. stf-jawapN-f u^ti*.±»f ^>ti^<ofto- 

[0137] LfrLX^ BEUmnVUX^H VK/l^ 
OflMtcJ; . 2»fcfi^#«ffl3 yfvtc 0 1 1 
«*3*iT04 2«fl:m#l4» *¥i8»ajL*l 2fcK 



(15) 
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■i uifrcoVMizx-yx. n7M-(7ffflMosh mmttimmwiotmzz. m^x. jraatio-t 

^yiSxtQRSHmyZti&b. m^^fM^-tti L 16 (»irat20~26) ottfm. g51K93SJ»> 

SI 2*»*U-t-y h (Wt) SftS. £*tfi. ^fclltt-CfcO. -e<0pW3:SiHB{i«B&-rs. X. 0 

ajL^l 2c0S*S4tcJ: , 9. flKWt^ 4* 7(cfcv»T. IHt 1 0~t 1 7«. SUfifBOBifll 



i»*¥WWBLi*l 2fca9l/0>*« [0144] WT, 07?)»liat 1 TfctiJtftlMNco 



[0 138] -£LT. igll>'NVl'X*H2WWK;K7) 1 7fcM&£T'K (MWit 1 6f)J^T«f) » B3gl*»& 
flMfci^T. 2MifI«ffi3>'fytC02t:ffi 10 2fi^B«3 70fl»(Z 

jus*u aov^7r7y7i 5<hh/c. ii&aj^ass *u Rfc*«2«ia*?T*rfto>4 («Eitis^Ac«o 

4 W<./U:Hj)9&&fc. "J** KM 7ffflMOSb5 [0145] -£Lt\ TOtl7tSSfc. *¥3£3ElH] 

ys/X:?QRSH#*y§*u Stfroal^^ffiUS S&l 3K(0»^x*H l#-5a(8l3/W U^tc 

1 2#y-fc y b (ttwb) £iu>. ±*>±if hK^cmn-^^juzum^tLh . x. mm 

[ 0 1 3 9 J ft. maiLtiWifrliiL?^ y<m^MM.n >VVX<t>\{ 2HMLr<i. talEigiM^X* H 1 #o- 
J: "9 . *?m*-\ti L® 1 2£M*ttt2ii.6«fflI jtfsaaBiiHvc-SSIBI^W 1^ 

2t^ltfiJgffl!tt>V%Tt>. *WttiiUSl 2fc 20 [ 0 1 4 6 ] ClOfc # 2ffiflH3S&3 7*^<02fflfl:ffi^ 

3Sfismffii^'-rct2fflfl:m#fcSg«i3nTv^fc #^j«kjs»:, *wwbl*i 2Ktg*ais*u 

K)Ut n-UKA^Mh.t^ LX\*&irtfflntH&b =f- VOtaj^^ixl. . ft. m^-ttity-f y^W^M&n 
*c 0 . -fco^tij LSrf^siSib&>m*i6 . J: 9 . *¥0^tU Ufl 1 2 tcgg*ttj$ ftSWEEfl 

[0140] ISJfaJt 1 7afeTI$£fci (J«t 2 OK^ aSe*»'=5:*-5T. gStltlfclfSi-mi* 5 ^ 

**?fc> » i^^xtfRGJin-l^l^&Sfi *HSg^M"Ct. *¥S!*aiLill 2fc8ilS 

B#lrt«0'J-b y bX>f 7ffflMOSh7^? nEmntfTZ'\,Z2mmnizmS&tlX^htz#>. 56 

QP*^Vt^^. fiLBcSLrtdWISt 1 0~t 1 7tc SftjOBfciiLSK fc i>. Sg2ffifc«WW I^/l't 

fcjtsmiffeoBs^M^ajLHrf^i. ^<»irat 2 u-vKjvmn^Lx^ht^mwMmt^ . 
o~t2 7tt3v^T. m2ffB^BStstLT^tt^ 3o **>a*a} Lm&mmumhtih . 

OSS LTfrirfi* . [ 0 1 4 7 ] X. ^m^-tH 1 2±cD«if fcSfffi-r 
[0141] (&3<?mtim®) mz*micr>m3crM g^ajL«®5:6iS£fc#0£> 

imm<r>2mi£m*ffifm®i*mgm3 0iz^x. tih. 

me. m7*miLxwiwtz>. z\<om3<ommmiz (m^mimm.) mzm4<omimme>2mttm*ffi 

3 7 ~#. m^m^mmm^m <s& 1 commmn? mwti. 

yr>vc o i , c o 2 ) titz-riz. *cx>f [oi48] z\<7>2mitm*m&mwm&m.4 o 

MOS h^yy'X^ ( n^^fVm.) QH11, QH2 2fflflHslB4 7 Ji5*ft^lt^f^#S (S2 

lcO^^LT* 3 Fig^tBL«12tc«^TV^^ <?>mmm<Da yf/^C 0 1 , C02) Sr^-$i*t, 
3?P\ ±ELJt^lOHSg»ll^)2ffi^^®«fflB«sS 40 X-f -yf-fflMOSh^^'X^ (nf-^^M) QH1 

Ofc^S. 1 , QH2 l<9*£:frLT*¥0!AifiL&l 2tfi^$ 

[01423 2 mitm^mmm^mmm 3 tv%&^. ±ieL^2wiiss^®[<02«'(bfi^j£ 

ofctjv^T. m 1 <?>mmm<7) 2 mita^mfmmtm mwmmm.2 0 ts^s. 

ssis 1 0 1 fi-emmz-o^xim-QftZtt tr-e [ 0 1 a 9 3 %->x » 2ffl^m#^fi£ffl@«siisaiS4 

»iaHB^^B&-ri,. rc02mit-^«fflSK«i|fi|^M OtctJV^T. ^2c7)HSSBS[«2ffi-(t:ii^«J«ffl@fl£fil 

3 0ti& 2mffi^t04S:«tM^fcoV^T. 07O^ fi^S2 0 t m-CO®#lZHiXlim-W*§rt:ttLXZ 

a $.>-ri~T—vi:m^xmm-z>. cowm^m-r^. ^2 mm-^Y&mmwMmm. 

[0143]^. z<?>2 m^m^mmi 3 4 ocii 2mm,n<?>^<nmMz^\,\x. m9<o? 

oiztn-r&mmt. wmt 1 7m/wmt 2 7£tsv& * $>ri-*-hzm^xmwt&. cw>2mm 
±miK&i<7>mmm<7>2i&m j $&$. 50 ^B^@*s^g4 o^fti.iWJ±, wst 1 7 



*¥S?^ajLiai 2 tcgg^tu $ tut ^ ^ <nwm^ 



<OM»a3tiW5-^tTfcO. WB3t2 0~t2 7Ji, 
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m/Mist 2 mzav&mfcnn-tf. ±Bttzm2cnm ^-yYyy'Jx^m^m^x^xw znw&izi^ 

ttimt&bi. fcix. mmt i o~t 1 6 mtst Moshyyisxtvy-h*. Jvx-yYyyi/x 

20-26) <mmt . m i izmmmcomst mm? 7<7x-x%t'(7Mtik ( mwm& ) £.m&z tihw±? 

mat i o~t 1 7«. ^ififa<oB#i<7)SE^aiLi!i a^ma • «s££#jiiN-fttf j:^. x. -rfi^s-wflL 

m^LXH"). J{8iat2 0~t2 7fcL 3S2ffBtf)B BS£fifj£LTk&V\ 

fgl^tMLMMr^LT^S. [0 1 56 J SC. ±fB^l~m4«0lBiSB®-CJi, B 

[0150] lilT. 09<JDjffllSt 1 7fci>tt6»fft?>Si Sl* { 2<^7C r 7M> y 7X±lZ&m2tlX^Z>m£t:M 

tynx-lrd. m2£0HifiJB@^^i:^atc. ftilSt 1 WLtzHK lWLk(zWm21x&i%£?i>mM<7)ftm%) 
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